Effective activation of sperm motility is fundamental to successful artificial fertilisation; however, studies investigating optimal procedures in amphibians are lacking. This study found the optimal osmolality of activation media for sperm motility activation and evaluated the effect of phosphodiesterase (PDE) inhibitors on sperm activation and longevity in the critically endangered booroolong frog, Litoria booroolongensis. To assess the effect of medium osmolality (10, 25, 50, 75, 100 and 200 mOsmol kg−1) and PDE inhibitors (control, 2.5 mM caffeine, 5 mM caffeine, 2.5 mM pentoxifylline, 5 mM pentoxifylline, 2.5 mM theophylline and 5 mM theophylline) on initial activation, percentage sperm motility and sperm velocity were quantified using computer-assisted sperm analysis. To assess the effect of PDE inhibitors (control, 2.5 mM caffeine and 2.5 mM theophylline) on sperm longevity, percentage motility and velocity were assessed hourly until 10 h after activation. High (>60%) percentage motility was achieved in a broad range of activation-medium osmolalities (10-75 mOsmol kg−1). PDE inhibitors did not have an effect on initial sperm motility or velocity, but caffeine and theophylline improved sperm longevity, significantly increasing motility and velocity at 8, 9 and 10 h after activation. Data also show that sperm longevity in L. booroolongensis is extreme, with spermatozoa remaining motile more than twice as long as those of any other anuran amphibian. 
breeding condition by the darkening of their nuptial pads and initiation of calling behaviour.
153
All frogs were 1 -2 years of age at the time of the study and ranged in mass from 1.44 -7.11 154 grams (mean ± sem = 3.62 ± 0.29 g).
155
156
Preparation of sperm suspensions

157
Sperm suspensions were generated via testes extraction and maceration. Male frogs (n=32)
158
were killed via pithing (brain destruction), after which both testes were removed and placed 
188
To activate sperm motility, each sperm suspension was homogenised, and six discrete 2µl 189 subsamples were removed and diluted in 18µl of each of the six chilled activation media
190
(1:10 dilution). The order in which each activation treatment was applied was randomized for Computer assisted sperm analysis (CASA)
242
The CASA system used throughout experiments 1-3 inclusive, was set to detect a cell size of 
Results
267
Experiment 1: Effect of medium osmolality on the activation of sperm motility
268
The osmolality of the activation medium had a significant effect on both percent sperm 1.106, p = 0.369; Fig. 2b ). Identifying properties of the activation medium required for optimal recovery of anuran 311 sperm motility post-storage is fundamental to achieving successful artificial fertilisations.
312
Despite this, research on the topic has been limited. The present study identifies activation-313 medium osmolality optima and shows that PDE-inhibitors enhance sperm longevity in the 314 booroolong frog.
315
While it is generally accepted that a low osmolality medium is required to activate activation tolerance in a greater number of anuran species than is currently realised.
336
Results from the present study show that the addition of PDE-inhibitors to the 337 activation medium did not have an effect on initial percent sperm motility or velocity, but that Caffeine and Theophylline being delayed, is that sperm longevity was enhanced, not as an 344 outcome of PDE-inhibition, but as a result of the antioxidant properties of these additives.
345
The rate of intracellular damage to sperm, and concomitant decrease in overall percent sperm (Browne et al. 2015) .
366
Data from the present study show that 10 % of sperm from the booroolong frog remain motile Overall, this study shows that sperm from the booroolong frog are activated in a broad-range 377 of activation medium osmolalities and that PDE-inhibitors improved sperm longevity,
378
increasing percent motility and velocity at 8, 9, and 10 hours post activation. We postulate 379 that the stimulatory effect of PDE-inhibitors may be a result of their antioxidant properties,
380
and this warrants further investigation. We also show that sperm longevity in L. 
